Osteochondrodysplasias are a heterogeneous group of genetic skeletal dysplasias. Patients with these diseases commonly develop an early degenerative arthritis or osteoarthritis. Occasional observations of inflammatory arthritis have been made in this population but such observations are based on clinical grounds alone without confirmatory imaging studies. Four patients followed up in a paediatric rheumatology clinic with three diVerent skeletal dysplasias, who had both clinical and radiological evidence of an inflammatory arthritis and coexistent degenerative arthritis, are described.
Osteochondrodysplasias are a heterogeneous group of genetic skeletal dysplasias. 1 2 These diseases are diagnosed and classified by their clinical picture, radiographic findings, and their genetic inheritance. 1 Patients with these diseases commonly develop an early degenerative arthritis or osteoarthritis, which is believed to occur because of abnormal mechanical factors or abnormalities in the articular cartilage, or both. 1 3 There have also been reports of inflammatory arthritis in this group, characterised by joint eVusions and soft tissue swelling. 2 4-8 These observations have been merely clinical. Some authors have suggested that the disease in these patients may resemble rheumatoid arthritis clinically but that they do not have the typical radiographic changes. 7 8 Patients described in the literature have not been shown to have any radiographic signs of bone destruction, 5 8-10 and the degree of soft tissue swelling on plain radiographs has not been as marked as in those with a true inflammatory disease. 8 Additionally, laboratory findings are not consistent with systemic inflammation. 2 4 6-8 Synovial biopsies have also been normal. 7 9 10 We describe here four patients with three diVerent skeletal dysplasias, followed up in our paediatric rheumatology clinic, who have had both clinical and radiological evidence of inflammatory arthritis in addition to clinical and radiological evidence of degenerative arthritis. Table 1 summarises the data on these four cases. CASE 1 Patients 1 and 2 are siblings who have been previously reported on by Lewkonia and BechHansen. 2 They were born in the Azores, Portugal. Their parents are not consanguineous.
Case reports
Patient No 1 is now aged 16 years. She was first noted to have pain and stiVness in her interphalangeal finger joints at the age of 3 months after a febrile illness. By 8 months of age she had further joint disease and juvenile rheumatoid arthritis (JRA) was diagnosed. At age 7 years the family moved to Canada where spondyloepiphysial dysplasia tarda (also referred to as progressive pseudorheumatoid arthropathy) was diagnosed. This was based on her radiological findings and the pattern of inheritance, which was autosomal recessive. She was treated with a non-steroidal antiinflammatory drug (NSAID) and physiotherapy. She transferred to our institution at age 13, where she continues to be followed up.
Our initial examination showed a nondysmorphic adolescent. Her height was on the 10th centile and weight on the 25th centile. She had micrognathia and limited range of movement (ROM) of her cervical spine. She had eVusions of several small and large joints in her arms, but these joints were not warm. There were mild flexion deformities of her fingers, wrists, and elbows. Her hips were aVected most severely, with flexion limited to 85 degrees bilaterally, and the presence of hip flexion contractures of 20 degrees bilaterally. She had marked limitation of abduction, internal and external rotation. There was a small eVusion of her left knee with a mild flexion contracture of 10 degrees bilaterally. Her ankles were eVused, but she maintained good ROM. An examination of the spine was unremarkable.
Radiographic examination was consistent with findings seen in spondyloepiphysial dysplasia. She had mild irregularity of the contours of the lumbar vertebral bodies of L1 to L3 with some anterior wedging of L3. She had bilateral coxa vara deformities with flattening of the epiphyses of the femoral heads. Her metacarpal joints were short with widening and flattening of the epiphyses. These epiphysial changes were also seen at the wrists and at the knees with flattening of the femoral condyles and tibial plateau bilaterally.
On plain radiographs, she was noted to have diVuse osteopenia, decreased height of the carpus, soft tissue swelling of both wrists, and hypertrophy of the ulnar styloid processes. There was narrowing of the patellofemoral joints, synovial thickening or eVusions of both knees and elbows, and prominence of the capitulum of the elbows. The plain radiographs of the hips showed loss of joint space, erosions of the acetabulum and femoral head and neck, whiskering at the femoral head margins, and an osteophyte at the right acetabular roof (fig 1) . Small vertebral bodies with loss of the normal lordosis at the cervical spine and normal sacroiliac joints were also seen. Computed tomographic (CT) scan of her hips showed severe, bilateral erosive arthritis of both hips including the femoral head and neck, and acetabulum. Magnetic resonance imaging (MRI) with gadolinium showed evidence of hip synovitis with thick irregular and enhancing synovium, and bilateral hip joint eVusions (fig 2) . Articular cartilage of the femoral head and acetabulum were irregular with erosions, and the femoral head and neck were deformed.
Her erythrocyte sedimentation rate (ESR) was unremarkable and ranged between 12 and 17 mm/1st h. She was antinuclear antibody (ANA) and rheumatoid factor (RF) negative. She had genetic studies which showed no structural rearrangement or other alterations of the type II procollagen gene (COL2A1).
2 Over the years this patient has had mostly inflammatory-type symptoms, such as morning stiVness and stiVness after inactivity, which worsen when she stops taking NSAIDs. Her pain often lessens with activity. Occasionally, she has also had mechanical-type complaints, such as an increase in pain at the end of the day and night pain. While taking NSAIDs, she was less symptomatic but had further progression and loss of ROM of her hips. Therefore, treatment was started with low dose methotrexate. With this treatment, she had a further decrease in symptoms and for the first time gained some ROM in her wrists and hips. Her condition was stable for 10 months but, unfortunately, the disease has recently flared, and we have since increased the dose of methotrexate. At the time of the flare, an MRI with gadolinium of the hips showed bilateral thick, irregular enhancing synovium with eVusions, bursitis, and bilateral femoral head and acetabular erosions more extensive than previously seen. CASE 2 Patient No 2 (sibling of patient 1) is now 13 years old. His parents first noted a problem at the age of 2, but no diagnosis was made. He was seen at the age of 5 in Canada, where the diagnosis of spondyloepiphysial dysplasia tarda was made. He too was treated with an NSAID and physiotherapy. We saw him for the first time at age 11 years. On examination, he was not dysmorphic. His height was on the 10th centile, and his weight was on the 25th centile. He had eVusions of several small and large joints of his arms. There were 10-15 degree flexion contractures of his elbows bilaterally. His hips were also most severely aVected, with marked limitation of internal and external rotation bilaterally. He had eVusions in both knees and ankles but, ROM was maintained. An examination of the spine was unremarkable.
Radiographic examination was also consistent with spondyloepiphysial dysplasia, with milder changes than his sister. He had subtle irregularities of the contour of the lumbar vertebral bodies of L3, L4, and, to a lesser extent, L5. He also had minimum end plate irregularities in the lower thoracic region. He had flattening of the femoral, humeral, and metacarpal heads, as well as the femoral condyles. He had bilateral coxa vara deformities.
On plain radiographs, he was also noted to have diVuse osteopenia, decreased height of the carpus, soft tissue swelling of both wrists ( fig  3A) , erosions of the left hamate and capitate ( fig 3B) , a large geode in the left olecranon process, synovial thickening or eVusions of both knees, an osteophyte of the left acetabular roof, and bilateral, symmetrical erosions of the acetabulum. A CT scan also showed bilateral acetabular and femoral head erosions. On MRI, moderate to large hip eVusions were seen bilaterally as well as irregularities of the acetabular roofs and mild femoral head flattening. Mild synovial enhancement was seen after gadolinium injection.
His ESR ranged between 16 and 22 mm/1st h. He was ANA and RF negative. Genetic testing for the type II procollagen gene (COL2A1) was also negative. 2 While taking NSAIDs, he has had minimum complaints. Like his sister, he has also had a mixture of inflammatory and mechanical-type symptoms, though his inflammatory symptoms predominate. He has had morning stiVness and stiVness after inactivity, especially in his fingers, but occasionally he complains of joint pain that worsens with activity. These symptoms are responsive to NSAIDs.
Unfortunately, while taking NSAIDs, his disease has progressed, with loss of ROM in his hips. He underwent valgus osteotomies of both hips to correct the coxa vara deformities. A histopathological examination of a femoral biopsy specimen taken at the time of surgery was unremarkable, and the growth plate at the greater trochanter showed normal cartilage. His left knee was aspirated and a synovial biopsy was also done. The fluid was noninflammatory with 217 white blood cells, 42% of which were polymorphonuclear cells. Synovial biopsy showed little chronic inflammation.
He showed some improvement postoperatively but, later, his hips deteriorated further. Therefore treatment was started with methotrexate. Since then, he has been less symptomatic and has gained some ROM at the hips. CASE 3 Patient No 3 is an 11 year old girl with Stickler's syndrome. This is an autosomal dominantly inherited syndrome characterised by epiphysial dysplasia and ocular and facial abnormalities. [11] [12] [13] She has myopia, cleft palate, hearing loss, and joint deformities. She was first assessed by us in August 1996 for significant morning stiVness. Her biggest problem was with her hips that led to diYculty climbing stairs and running.
On examination, her height and weight were on the 10th centile. She was noted to have a psoriaform rash on her arm. She did not have nail pits. She had marked limitation in ROM of both hips.
Radiographic examination showed platyspondyly, widening of the pubic and ischial bones with protrusio acetabuli, large metacarpal heads, flattening of the radial heads, and bony enlargement with irregular epiphyses of the hips, ankles, and knees with secondary changes in the corresponding metaphyses.
On plain films, she was also noted to have osteopenia, irregular surfaces of the posterior facet joints of the vertebrae of C2 to C7, rapid progression of left hip joint space narrowing with irregularities and suggestion of an erosion on the left femoral head (figs 4A and B). On bone scan, she had uptake in both hips, left more than right. On MRI, she had small bilateral hip joint eVusions. There were irregularities of both femoral heads and loss of articular cartilage. After gadolinium, marked enhancement of the synovium of both hip joints and a large erosion over the convexity of the left femoral head was seen ( fig 5) .
Her ESR had been unremarkable and ranged from 13 to 19 mm/1st h. She had a positive ANA titre of 1/160, with a homogeneous pattern. She was RF negative.
Initially, she had mostly inflammatory-type symptoms that improved temporarily with naproxen. Eventually, she required intraarticular corticosteroid injection of both hips. During this procedure, it was noted that she had a large eVusion of the left hip. She had some benefit from the injection but it was short lived-only five months. Treatment was later changed to indometacin which, initially, had a dramatic functional improvement. She has since worsened. Her pain has become mostly mechanical, with pain throughout the day and worse with activity. She has required a left total hip arthroplasty and is now awaiting arthroplasty for her right hip as well. CASE 4 Patient No 4 is an 8 1 ⁄2 year old boy who was diagnosed at 7 months of age with spondylometaphysial dysplasia based on radiological findings. At age 7 years he presented with a 6 to 12 month history of left knee pain and morning stiVness. On examination, his height was below the 5th centile and weight on the 10th centile. He had mild soft tissue swelling of the left knee and a 2 cm atrophy of his left quadriceps muscle. He also had a dorsal kyphosis and mild scoliosis.
On radiographic examination, he had severe platyspondyly with irregularity of the vertebral bodies, thoracic kyphosis, square-shaped horizontal pelvis with dysplasia of the acetabular roof, and shortening of the tubular bones with expanded metaphyses. On plain films, he had osteopenia but the joint space of the left knee was normal. MRI showed a small eVusion of the left knee. The articular cartilage was normal on the gradient echo sequences ( fig  6A) . After gadolinium, there was synovial enhancement (fig 6B) .
His ESR was as high as 30 mm/1st h. He was RF negative, and ANA was positive at a titre of 1/40. His symptoms improved significantly while he was taking NSAIDs. These symptoms returned when the drugs were stopped.
One year later he presented with severe left knee pain, diVerent from the initial complaint. No eVusion or soft tissue swelling was seen. An examination suggested a mechanical problem. Arthroscopy was done. It showed marked hypertrophy of the synovium, and degenerative changes of the femoral condyles and tibial plateau. Synovial biopsy showed minimum superficial chronic inflammation.
Discussion
This report describes the coexistence of inflammatory and degenerative arthritis in four patients with osteochondrodysplasias on both clinical and radiological grounds. To our knowledge, this is the first report to illustrate this coexistence. Although previous studies reported changes consistent with degenerative arthritis, 1 3-16 none has highlighted radiographic changes of an inflammatory arthritis.
In our study these radiographic changes consisted of osteopenia, joint space narrowing in weightbearing and non-weightbearing joints, significant soft tissue swelling, bone hypertrophy secondary to chronic inflammation and hyperaemia, and erosions, especially those seen in the wrist in patient 2. In addition, patient 1 had whiskering, which is a feature seen in spondyloarthropathies. Patient 3 had rapidly progressive joint space narrowing over 10 months. This progression was too rapid to be explained solely by a degenerative process.
MRI in children with JRA has been shown to provide an objective method of evaluating both synovial hypertrophy and the status of the articular cartilage. 17 18 Gadolinium enhanced MRI is sensitive in documenting active synovitis in children with JRA, especially in situations where the presence or absence of active synovitis could not be confirmed by the usual clinical and laboratory criteria. 19 MRI was therefore done in these patients to verify the presence of active synovitis in specific joints. In all four patients MRI added additional information and clearly showed synovial hypertrophy and eVusive disease. In patient 3 it also showed an extensive enhancing erosion of the left femoral head, which explains more clearly the rapidity of her course. Patient 4 had synovial enhancement and eVusion, as well as normal articular cartilage seen on the gradient echo sequence of the MRI. These findings therefore cannot be explained solely by a degenerative arthritis as the articular cartilage was intact. In patients with osteochondrodysplasias who do not have an inflammatory arthritis associated with their disease, no eVusion or synovial enhancement with gadolinium is seen. It is well known that these patients undergo premature osteoarthritis or degenerative arthritis. 1 3 6 9 11-13 15 However, the clinical and radiological findings noted in our four patients cannot be explained solely by a degenerativetype of arthritis. Osteoarthritis or degenerative arthritis occurs later in life, usually during the second to fourth decade of life in this group, 6 and commonly aVects large weightbearing joints. In this report all four patients had onset of arthritis during the first decade of life. Additionally, patients 1 and 2 had a polyarticular course with clinical and radiological findings in both weightbearing and non-weightbearing joints. A degenerative arthritis cannot be the sole explanation when such findings occur before the first decade of life, aVect nonweightbearing joints, and have a polyarticular course. Furthermore, the radiological evidence presented in this paper suggests that a degenerative and inflammatory arthritis coexist, which explains the above clinical findings. In addition, Patrone and Kredich have also suggested that these two entities occur in patients with multiple epiphysial dysplasia, another type of osteochondrodysplasia. 6 Although the clinical and radiological findings depicted by these four cases support the presence of an inflammatory condition, we were unable to support this with laboratory evidence. One patient had an intermittent, mildly raised ESR, while in another the ESR was clearly raised (patient 4). The patients who underwent a synovial biopsy showed minimum chronic inflammation, and one of these patients also had a non-inflammatory synovial fluid. However, this does not preclude the presence of an ongoing inflammatory process as even patients with an inflammatory-type arthritis, such as pauciarticular juvenile arthritis, often do not have a raised ESR.
Most patients described in the literature are treated with NSAIDs 2 6 7 10 and physiotherapy. 2 6 10 All four patients received some benefit from this standard treatment. The first two patients in this case series were also treated with methotrexate. Their symptoms then decreased and, for the first time, some clinical improvement was seen, suggesting the presence of an inflammatory process.
By labelling these patients with a degenerative arthritis alone, their disease may not necessarily be treated as aggressively as one would treat a patient with an inflammatory arthritis. In many of these patients their disease certainly does behave aggressively enough to warrant consideration of second line agents.
In conclusion, the clinical and imaging findings of the four patients in this case series support the theory that both a degenerative and inflammatory arthritis can occur and coexist in patients with osteochondrodysplasias. It is important to recognise the inflammatory arthritis, which can be more diYcult to appreciate in these patients, so that appropriate management can be started.
